Influence of proteasome inhibitor bortezomib on the expression of multidrug resistance genes and Akt kinase activity.
The goal of this work was to study the mechanisms of ABC family transport proteins' regulation by a new-generation antitumor drug - the proteasome inhibitor bortezomib (Velcade). ABC transporters determine the multidrug resistance of tumor cells (MDR). We confirmed our previously discovered observation that bortezomib affects the expression of genes involved in the formation of MDR (ABCB1 gene, also known as MDR1, and ABCC1-MRP1), reducing the amount of their mRNA. This effect was found to depend on Akt kinase activity: the Akt activity inhibitor Ly 294002 increased the amount of MRP1 mRNA in KB 8-5 cells. It was also shown that bortezomib increased the amount of Akt kinase phosphorylated form in cell lines of malignant cells KB 8-5 and K 562/i-S9 that overexpressed ABCB1 transporter (Pgp), and did not affect the amount of activated Akt in the corresponding wild-type cells. When exposed to bortezomib, selection of resistant to it cell variants was much faster for a Pgp-overexpressing cell population (compared to wild-type cells). It is shown that bortezomib affects the amount of MRP1 gene mRNA, relocating the multifunctional protein YB-1, dependent on Akt activity, from cytoplasm to nuclei of MCF-7 breast cancer cells. The data indicate that the transcriptional activity of YB-1 might be one of the mechanisms that determine the effect of bortezomib on the amount of MRP1 gene mRNA.